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(57)Abstract: 

PURPOSE: To provide the subject copolymer esp. suitable as a phase 
promoter by copolymerizing a specific polycyclic olefin with an acyclic 
olefin in a specific manner in the presence of a catalyst comprising a 
metallocene. 

CONSTITUTION: The subject copolymer is obtd. by polymerizing 0.1-95 
wt.%, with respect to the total monomers employed, of a monomer having 
the formulae (I), (II), (III), etc., wherein R1-R8 are H or 1-8C alkyl, 0-95 
wt.%, with respect to the total monomers employed, of a cycloolefin having 
the formula (IV) wherein n is a number from 2 to 10, and 0-99 wt.%, with 
respect to the total monomers employed, of an acyclic olefin having the 
formula (V) wherein R9-R12 are each H or 1-8C alkyl, at a temp, of -78 to 
150°C under a pressure of 0.01- bar in the presence of a co-catalyst and a 
metallocene catalyst formula VI wherein M1 is Ti, etc.; R14 and R15 are 
each H or 1-1 0C alkyl, etc.; R16 and R17 are hydrocarbon groups; R18 is a 
compd. of formulae (VII), (VIII), etc., where R19 and R20 are each H or 1- 
10C alkyl, etc., and M2 is Si, etc., in which the reaction condition is 
changed in such a way that the monomer/comonomer ratio changes by at 
least 10% or an additional polymerizable monomer is metered into the 
monomers or comomoners, at a mol.wt. distribution Mw/Mn of >2 always 
with respect to the polymer block formation. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the whole quantity of the used monomer — being related — the formulas I, II, III, IV, and V of 0.1 - 95% of 
the weight of a degree, or VI: — [Formula 1] 

||R 3 -C-fi 4 | (I) 



HCT CFT 

||r 3 -c-r 4 I CH 2 (II) 



H< 



Hi 



[|R 3 -C-R 4 I R 8 -C-R 6 | 



(HO 



||R 3 -C-R 4 I R 6 -C-R« | R 7 -C-R* I 



(IV) 



[Formula 2] 
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||r s -c-r 4 I | (V) 




R 2 
R 6 

(Rl, R2, R3, R4, R5 5 R6, R7, and R8 are the same or a difference, a hydrogen atom, or CI - C8 alkyl group among a 

formula.) and it considers as what has possible having semantics which is different about the same radical in these 

various formulas, the whole quantity of at least one kind of monomer, and the used monomer — being related — formula 

VII:_of 0 - 95% of the weight of a degree - [Formula 3] 
C H = C H (yn) 



(CH 2 ) n 

(— n is the number of 2-10 among a formula.) — a cycloolefin and the used whole quantity of a monomer — being 
related — formula VIII: of 0 - 99% of the weight of a degree — [Formula 4] 
R 9 R 10 

= C^" (VIII) 



(-- the inside of a formula, and R9, RIO, Rl 1 and Rl 2 are the same — or it differs and they are a hydrogen atom, or CI - 
C8 alkyl group.) ~ at least one kind of non-ring type olefin — the temperature of -78-150 degrees C, and the pressure of 
0.01-64 bars — it is — cocatalyst and following formula XI: — [Formula 5] 
R 18 

R 17 

(Ml is titanium, a zirconium, a hafnium, vanadium, a niobium, or a tantalum among a formula.) That R14 and R15 are 
the same or a difference, a hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO alkoxy group, C6 - CIO aryl 
group, C6 - CIO aryloxy radical, They are C2 - CIO alkenyl radical, C7 - CIO arylated-alkyl radical, C7 - C40 alkyl-aryl 
radical, or C8 - C40 aryl alkenyl radical, what R16 and R17 are the hydrocarbon groups of a single nucleus or 
polykaryotic, and can form a neutral atom Ml and sandwich structure — it is — R18 — following formula: — [Formula 6] 

R 10 R 19 gig R iQ gl9 R 19 R 19 gig 

-i 2 — , — m 2 — u 2 — N — if 2 — cs 2 21 — N -c-> -o-m 2 -.-c — <:— . 

R20 R20 R20 £20 ^20 jiO R 20 J 20 
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= BR19, =AIR19, -germanium-, -Sn-, -O-, -S-^fco, -S02, =NR19, =CO, =PR19, or =P((^^9 (or it differs R19, 
R20, and R21 are the same here --) A hydrogemK>m, a halogen atom, CI - CIO alkyl group^l - CIO fluoro alkyl 
group, C6 - CIO aryl group, CI - CIO alkoxy group, C2 - CIO alkenyl radical, [ whether they are C7 - C40 arylated- 
alkyl radical, C8 - C40 ARUARUKENIRU radical, or C7 - C40 alkyl-aryl radical and ] or R19, R20, or R19 and R21 
form the atom and ring which combine them in each case — it is — and M2 is silicon, germanium, or tin. In existence of 
the catalyst which consists of a metallocene, carry out a polymerization, and, in each case, it sets. It always sets to two 
or less molecular- weight-distribution Mw/Mn about polymer block formation. Change by the count beyond once or it by 
approach which a monomer / comonomer ratio changes only at least 10%, or measures the monomer in which the 
polymerization of an addition of formula I -VIII is possible into a monomer or two or more monomers, and introduces a 
reaction condition. The manufacture approach of a cycloolefin block copolymer. 

[Claim 2] The approach according to claim 1 by which block copolymerization of the compound of Formula I or 
Formula III and the compound of Formula VIII is carried out. 

[Claim 3] The approach according to claim 1 or 2 the compound of the formula I used is norbomene. 

[Claim 4] The 1 st term among claims 1 -3 whose compounds of the formula III used are tetracyclo dodecen, or the 

approach of a publication more than it. 

[Claim 5] The 1st term among claims 1-4 whose compounds of the formula VIII used are ethylene or a propylene, or the 
approach of a publication more than it. 

[Claim 6] The 1st term among claims 1-5 by which norbornene / ethylene block copolymer is generated, or the approach 
of a publication more than it. 

[Claim 7] The 1 st term among claims 1 -6 from which the monomer presentation of a reaction medium is continuously 
changed between 1 polymerization phases at least, or the approach of a publication more than it. [Claim 8] The 
approach according to claim 1 by which a monomer is used in the 1st polymerization phase. 

[Claim 9] The approach according to claim 8 the monomer used in the 1 st polymerization phase is the compound of 
formula I-VII. 

[Claim 10] The formula it is [ formula ] a degree if the cocatalyst used is related with a straight-chain mold (IX): 
[Formula 7] 

' R 13 



R 



R 



13, 



IS. 



A 1 — O- 



-l 1 — O — A 1 



*R 



is 



(IX) 



- J P 



R 18 



** 



— it is 



and/or, a ring scheme 
(X) 



being related ~ following formula (X): — [Formula 8] 



the 1st term among claims 1-9 which are aluminoxane which is ** (a radical R13 is the same in a formula (IX) and (X) - 
- or it differs, and is CI - C6 alkyl group, C6 - CI 8 aryl group, benzyl, or hydrogen, and p is the integer of 2-50), or the 
approach of a publication more than it. 

[Claim 1 1 ] The cycloolefin block copolymer which can be manufactured like a publication more than the 1 st term 
among claims 1-10, or it. 

[Claim 12] Use of the cycloolefin block copolymer according to claim 1 1 as a phase promotor. 

[Claim 1 3] Jt is use of a cycloolefin block copolymer according to claim 1 1 as a mixed component in a polymer blend 
with a cycloolefin copolymer. 

[Translation done.] 
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* NOTICES * 




JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The giant-molecule chain is mainly completed with at least two kinds of blocks which are 
chemically different, and this invention relates to the manufacture approach of the cycloolefin block copolymer by 
which a polymerization is carried out, without a cycloolefin carrying out ring breakage. It is that the transition to the 
following block from one block can go via an intermediate block, and the gradual change with the continuous chemical 
structure has the description toward the chemical structure of the following block in said intermediate block from the 
chemical structure of one block. 
[0002] 

[Description of the Prior Art] The cycloolefin copolymer which can be manufactured by the known approach (for 
example, the [ European Patent public presentation ] refer to 407 No. 870 official report) is random, or has the chain 
structure probably repeated by ******. However, although these copolymers are mainly suitable for manufacture of 
many moldingses, they have generally the low toughness expressed with elongation at the time of <=8% of fracture, and 
have some which so ** to an improvement at this point. 

[0003] The cycloolefin copolymer which has heat-resistant high deformans also has again comparatively high melt 
viscosity. 

[0004] The block copolymer based on 1-olefin is indicated by the international patent WO 91/No. 12285 official report. 
[0005] The one approach of improving polymer toughness is mixing a corresponding polymer and the polymer which 
has a low glass transition temperature clearly [ a phase with the so-called flexibility ]. For the content of a supple 
component, it has low melt viscosity for this type of mixture in principle again. 

[0006] It is very much often found out that the mixture of the cycloolefin copolymer which has a very different glass 
transition temperature cannot dissolve mutually. Generally, with a poor mechanical property, if immiscible nature does 
not pay attention, good phase association does not produce it. 

[0007] It is that the conventional method which improves phase association is to mix a macromolecule phase promotor, 
and the description fixes physically [ the chain of an accelerator / both the 1st phase and the 2nd phase ], or chemically 
(rubber hardening plastics, chemical advance series (Rubber Toughened Plastics, Advances in Chemistry Series, 
Washington DC, 222, 1989;pp.3-64, reference).). 

[0008] The purpose of this invention is discovering the phase promotor (phase promoter) and its manufacture approach 

for the cycloolefin copolymer of glass transition temperature which follows and is different. 

[0009] 

[Means for Solving the Problem] When a polymerization was performed to a surprising thing by the specific approach 
based on the catalysis which uses a metallocene catalyst, the polymer generated is very suitable as a phase promotor, 
and it was discovered that it is that to which even promotion carries out the miscibility of a cycloolefin copolymer 
which is different in various cases. In relation to this, a miscibility means that have glass transition temperature with the 
completed single polymer mixture, or the glass transition temperature of mixture is approaching mutually rather than the 
glass transition temperature of a pure component. 

[0010] It was shown that the polymer matter by which kinetics-research was manufactured by this invention is a 
cycloolefin block copolymer. 

[001 1] therefore, the whole quantity of the monomer for which this invention was used — being related — the formulas I, 
II, III, IV, and V of 0.1 - 95% of the weight of a degree, or VI: - [Formula 9] 
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»-C-R 4 




R 8 -C-R 4 I (I) 
«L I CH 

1ST X K 2 



||R 3 -C-R 4 | CH 2 (ID 



||R 3 -C-R 4 I R 6 -C-R 6 I (III) 



[0012] 

[Formula 10] 





R 1 



Hi 



R 8 

||R 3 -C-R 4 [ | R 7 -C-R 8 | 



(IV) 



R 8 

||R 8 -C-R 4 | | (V) 

^^CH^^ff^ ^R 2 



(TO 



R 8 

(Rl, R2, R3, R4, R5, R6, R7, and R8 are the same or a difference, a hydrogen atom, or CI - C8 alkyl group among a 
formula.) and it considers as what has possible having semantics which is different about the same radical in those 
various formulas, the whole quantity of at least one kind of monomer, and the used monomer — being related — formula 
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VII: of 0 - 95% of the weight of a degree -- [H^Ua 11] 
CH-CH (m) 



(CH 2 )„ 

(— n is the number of 2-10 among a formula.) — a cycloolefln and the used whole quantity of a monomer — being 
related -- formula VIII: of 0 - 99% of the weight of a degree -- [Formula 12] 
R 8 R 10 

= C^" (VIII) 

R 1 1 R 12 

(— the inside of a formula, and R9, RIO, Rl 1 and R12 are the same — or it differs and they are a hydrogen atom, or CI - 
C8 alkyl group.) — at least one kind of non-ring type olefin ~ the temperature of -78-150 degrees C, and the pressure of 
0.01-64 bars — it is -- cocatalyst and following formula XI: — [Formula 13] 
R ie 

<^'< R)6 CXI) 

R 17 

(Ml is titanium, a zirconium, a hafnium, vanadium, a niobium, or a tantalum among a formula.) That R14 and R15 are 
the same or a difference, a hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO alkoxy group, C6 - CIO aryl 
group, C6 - CIO aryloxy radical, They are C2 - CIO alkenyl radical, C7 - CIO arylated-alkyl radical, C7 - C40 alkyl-aryl 
radical, or C8 - C40 aryl alkenyl radical, what R16 and R17 are the hydrocarbon groups of a single nucleus or 
polykaryotic, and can form a neutral atom Ml and sandwich structure — it is — R18 — following formula: — [Formula 
14] 

R 19 R 19 R 19 R 19 R 19 R 19 R 19 R l 9 

I I. I. I. I I, I I 

— If 3 — „ — M 2 — M a — N — If 2 — CR 2 2 1 - N -C— „ -0-M 2 - . -C C— N 

I I I I | J I I 

R 30 R 20 R 20 R 20 R 20 R 20 R 20 R 20 

= BR19, =AIR19, -germanium-, -Sn-, -O-, -S-, = SO, =S02, =NR19, =CO, =PR19, or =P(0) R19 (or it differs R19, 
R20, and R21 are the same here --) A hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO fluoro alkyl 
group, C6 - CIO aryl group, CI - CIO alkoxy group, C2 - CIO alkenyl radical, [ whether they are C7 - C40 arylated- 
alkyl radical, C8 - C40 ARUARUKENIRU radical, or C7 - C40 alkyl-aryl radical and ] or R19, R20, or R19 and R21 
form the atom and ring which combine them in each case — it is — and M2 is silicon, germanium, or tin. In existence of 
the catalyst which consists of a metallocene, carry out a polymerization, and, in each case, it sets. It always sets to two 
or less molecular-weight-distribution Mw/Mn about polymer block formation. It is related with the manufacture 
approach of the cycloolefln block copolymer changed by approach which a monomer / comonomer ratio changes only at 
least 1 0%, or measures the monomer in which the polymerization of an addition of formula I- VIII is possible into a 
monomer or two or more monomers, and introduces a reaction condition. 

[0013] It is carried out by approach for which it depends on the parameter with which it is performed, or the number of 
change of a monomer presentation, and two steps or a multistage polymerization happens, and a polymerization can 
carry out the polymerization of one kind of homopolymer array of the monomers of formula I- VIII in the 1st 
polymerization phase. 

[0014] Alkyl is a straight chain or branching alkyl. 

[0015] The monocycle type olefin VII can be permuted for the purpose of this invention (for example, alkyl or an aryl 
group). 

[0016] The cycloolefln block copolymer manufactured by this invention is new, and is the theme of this invention.* 
[0017] the pure monomer of formula I- VIII — desirable — formula I- VII — especially the monomer or monomer mixture 
of formula I-III is used in the 1st polymerization phase. Only monomer mixture is used in all subsequent polymerization 
phases. 

[0018] the monomer mixture used for a polymerization — one kind or more than it — especially — the cycloolefln of 
Formulas I or HI, one kind, or mixture with the non-ring type olefin VIII beyond it - or it is completely the mixture of 
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only a cycloolefin. Monomer mixture consists^^i sufficient convenience of two kinds of i^J^mers, or consists of the 

polycyclic type olefin of Formulas I or III, and the non-ring type olefin of Formula VIII preferably. 

[0019] Especially, Formulas I or III can express norbornene or a tetracyclo dodecane, respectively, and can permute 

these by alkyl (C1-C6). Formula VIII expresses 1 -olefin especially ethylene, or a propylene preferably. 

[0020] each polymer array or each polymer block which can mention norbornene / ethylene block copolymer, and a 

tetracyclo dodecane / ethylene block copolymer, and is completed in it especially as a cycloolefin block copolymer by 

this invention by the copolymer, norbornene (case of norbornene / ethylene block copolymer), or the tetracyclo 

dodecane (case of a tetracyclo dodecane / ethylene block copolymer) — moreover, it is introduced in at least one 

polymerization phase. Especially desirable norbornene / ethylene block copolymer are completed in the norbornene / 

ethylene copolymer array of a different presentation, namely, they consist of blocks (polymer array) which are 

norbornene / ethylene copolymer respectively. 

[0021] the catalyst used for the approach by this invention — cocatalyst and following formula XI: — [Formula 15] 




(XI) 



R 17 



It consists of at least one kind of a ** metallocene (transition-metals component). 

[0022] In Formula XI, Ml is a metal chosen from titanium, a zirconium, a hafnium, vanadium, a niobium and a 
tantalum, and the group that consists of a zirconium and a hafnium preferably. Especially use of a zirconium is 
desirable. 

[0023] That R14 and R15 are the same or a difference, a hydrogen atom, CI - C10 alkyl group, desirable — CI - C3 
alkyl group, and CI - C10 alkoxy group ~ desirable — Cl-C — 3 alkoxy group C6 - C10 aryl group — desirable — C6 - 
C8 aryl group, and C6 - C10 aryloxy radical — Preferably C6 - C8 aryloxy radical, C2 - C10 alkenyl radical, Preferably 
C2 - C4 alkenyl radical, C7 - C40 arylated-alkyl radical, desirable - C7 - C10 arylated-alkyl radical, and C7 - C40 
alkyl-aryl radical — desirable — C7 - CI 2 alkyl-aryl radical, and C8 - C40 aryl alkenyl radical ~ desirable — C8 - CI 2 
aryl alkenyl radical, or a halogen atom — it is chlorine preferably. 

[0024] It is the hydrocarbon group of that R16 and R17 are the same, a difference single nucleus, or polykaryotic, and 
they can form a neutral atom Ml and sandwich structure. R16 and R17 are indenyl, fluorenyl, or cyclopentadienyl 
preferably, these radicals — especially (C1-C4) — alkyl — one permutation ~ or it can many permute. 
[0025] the member with whom R18 combines radicals R16 and R17, or ** member bridge formation — it is — desirable 
— following formula: — [Formula 1 6] 

8 ia R 19 gl9 R 19 gl9 

— M 2 — . — M*— i a — N — M 2 — CR 2 21 — % -C— > 

R20 R20 R20 R20 _20 




= BR19, =AIR1 9, -germanium-, -Sn-, -O-, -S-, = SO, =S02, =NR19, =CO, =PR19, or =P(0) R19 (or it differs R19, 
R20, and R21 are the same here — ) A hydrogen atom, a halogen atom, CI - C10 alkyl group, CI - C10 fluoro alkyl 
group, C6 - C10 aryl group, CI - C10 alkoxy group, C2 - C10 alkenyl radical, it is C7 - C40 arylated-alkyl radical, C8 - 
C40 aryl alkenyl radical, or C7 - C10 alkyl-aryl radical, or R19, R20, or R19 and R21 form a ring in each **** together 
with the atom which combines them — it is . 

[0026] M2 — silicon, germanium, or tin — they are silicon or germanium preferably. 

[0027] Manufacture of the metallocene used by this invention is known (Journal of Organometallic Chem. 288 (1985) 
the [ 63-67, / European Patent public presentation ] the [ a 320 No. 762 official report, / this ] the [ a 336 No. 128 
official report, / this ] the [ a 336 No. 127 official report, / this ] the [ a 387 No. 690 official report and / this ] refer to 
387 No. 691 official report). 

[0028] The metallocene used preferably :rac-dimethylsilyl-screw (1 -indenyl) zirconium dichloride, rac-dimethyl gel 
mill-screw (1 -indenyl) zirconium dichloride, rac-phenylmethyl silyl-screw (1 -indenyl) zirconium dichloride, rac-phenyl 
vinyl silyl-screw (1 -indenyl) zirconium dichloride, 1-silacyclo butyl-screw (1 -indenyl) zirconium dichloride, rac- 
diphenyl silyl-screw (1 -indenyl) hafnium dichloride, rac-phenylmethyl silyl-screw (1 -indenyl) hafnium dichloride, rac- 
diphenyl silyl-screw (1 -indenyl) zirconium dichloride, rac-ethylene -1, 2-screw (1 -indenyl) zirconium dichloride, 
Dimethylsilyl -(9-fluorenyl)- (cyclopentadienyl) Zirconium dichloride, Diphenyl silyl -(9-fluorenyl)- (cyclopentadienyl) 
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Zirconium dichloride, Diphenylmethylene Cyclopentadienyl zirconium dichi^J^, Isopropanal pyrene - 

(9-fluorenyl)- Cyclopentadienyl -zirconium dichloride, Phenylmethyl methylene -(9-fluorenyl)- Cyclopentadienyl- 
zirconium chloride, Isopropanal pyrene -(9-fluorenyl)- (l-(3-isopropyl) cyclopentadienyl) Zirconium dichloride, 
Isopropanal pyrene -(9-fluorenyl) (l-(3-methyl) cyclopentadienyl)- Zirconium dichloride, Diphenylmethylene-(9- 
fluorenyl) (1 -(3 -methyl) cyclopentadienyl) zirconium dichloride, Methylphenyl methylene-(9-fluorenyl) (1 -(3 -methyl) 
cyclopentadienyl) zirconium dichloride, Dimethylsilyl-(9-fluorenyl) (1 -(3 -methyl) cyclopentadienyl) zirconium 
dichloride, Diphenyl silyl-(9-fluorenyl) (l-(3-methyl) cyclopentadienyl) zirconium dichloride, Diphenylmethylene-(9- 
fluorenyl) (l-(3-tert.-butyl) cyclopentadienyl) zirconium dichloride, isopropanal pyrene-(9-fluorenyl) (l-(3-tert.-butyl) 
cyclopentadienyl) zirconium dichloride and a relative — it is HAFUNOSEN. 

[0029] Especially a desirable metallocene :rac-dimethylsilyl-screw (1-indenyl) zirconium dichloride, rac-phenylmethyl 
silyl-screw (1-indenyl) zirconium dichloride, rac-phenyl vinyl silyl-screw (1-indenyl) zirconium dichloride, rac- 
diphenyl silyl-screw (1-indenyl) zirconium dichloride, rac-ethylene -1, 2-( 1-indenyl) zirconium dichloride, 
Dimethylsilyl -(9-fluorenyl)- (cyclopentadienyl) Zirconium dichloride, Diphenyl silyl -(9-fluorenyl)- (cyclopentadienyl) 
Zirconium dichloride, Diphenylmethylene -(9-fluorenyl)- Cyclopentadienyl-zirconium dichloride, isopropanal pyrene- 
(9-fluorenyl)-cyclopentadienyl-zirconium dichloride or phenylmethyl methylene-(9-fluorenyl)-cyclopentadienyl- 
zirconium dichloride, and a relative — it is HAFUNOSEN. 

[0030] the cocatalyst used by this invention — desirable — a straight chain mold — being related — following formula 
(IX): - [Formula 17] 

R 



A 1 

R 13^ 



1 

O — A 1 — O — A 1 



13 

(IX) 



and/or, a ring scheme — being related -- following formula (X): — [Formula 18] 

it is ** aluminoxane, however a radical R13 is the same in a formula (IX) and (X) — or — differing — CI - C6 alkyl 
group, C6 - CI 8 aryl group, benzyl, or hydrogen - it is - p - 2-50 — it is the integer of 10-35 preferably. 
[0031] a radical R13 — desirable — being the same — methyl, isobutyl, phenyl, or benzyl — it is methyl especially 
preferably. 

[0032] radicals R13 differ if it becomes — them — desirable - methyl and hydrogen — or it is methyl and isobutyl in 
alternative and hydrogen or an isobutyl content is 0.01 - 40% (it is the number of radicals R13) preferably. 
[0033] Aluminoxane can be manufactured in various ways by the known approach. One of the approach of the is 
making for example, an aluminum hydrocarbon compound and/or a hydride aluminum hydrocarbon compound, and 
water (it being (like the shape of a gas, a solid-state, a liquid, or combined -, for example, water of crystallization)) react 
in an inert solvent (for it to be (for example, like toluene)). In order to manufacture the aluminoxane containing a 
different alkyl group R13, two different trialkylaluminiums (AIR3+AIR'3) are made to react with water according to a 
desired presentation (S.Pasynkiewicz and Polyhedron 9 (1990) the [ 429 and / European Patent public presentation ] 
refer to 302 No. 424 official report). 
[0034] The exact structure of aluminoxane is unknown. 

[0035] Regardless of the format of manufacture, various content of the unreacted aluminum start compound in an 
isolation form or the form of an adduct is well known in all aluminoxane solutions. 

[0036] Before being used for a polymerization reaction, preliminary activation of the metallocene can be carried out by 
the aluminoxane of a formula (IX) and/or (X). Polymerization activity is clearly increased by this means. 
[0037] Preliminary activation of a transition-metals compound is performed in a solution. Preferably, a metallocene is 
dissolved in the solution of the aluminoxane in inert hydrocarbon. Suitable inert hydrocarbon is aliphatic series or 
aromatic hydrocarbon. Toluene is used preferably, the concentration of the aluminoxane in a solution — all solutions — 
being related — each ****-- about 1 % of the weight - a saturation limitation — it is in 5 - 30% of the weight of within 
the limits preferably. Although a metallocene can be used by this concentration, it is preferably used in the amount of 
10-4-1 mol per mol of aluminoxane. Preliminary activation time amount is 5 - 60 minutes preferably for 5 minutes to 60 
hours. Preliminary activation is preferably performed at 0-70 degrees C the temperature of -78-100 degrees C. 
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[0038] The metallocene itself can also be encl<^^^on a polymerization or a base material ajj^nto application or a 
prepolymer (for example, based on metallocene contact precuring). The olefin (or the one kind) used for a 
polymerization is preferably used for precuring. 

[0039] A suitable base material is silica gel, an aluminum oxide, solid-state aluminoxane, or other inorganic base 
material ingredients. The polyolefine fine particles of the form divided minutely are also suitable base material 
ingredients. 

[0040] According to this invention* instead aluminoxane can boil the compound of formula RxNH4-xBR'4, RxPH4- 
xBR'4, R3CBR f 4, or BR'3, or, in addition to this, it can be used as suitable cocatalyst. these formulas — setting — x the 
number of 1 -4 — it is 3 preferably and Radical R is the same — or, although it differs it is CI - C10 alkyl or C6 - CI 8 
aryl, or it is preferably the same and its radical R f is [ two radicals R form a ring together with the atom which combines 
them, and ] the same — or, although it differs It is preferably the same, and is C6 - CI 8 aryl, and alkyl, halo alkyl, or a 
fluorine can permute. 

[0041] Especially R is ethyl, propyl, butyl, or phenyl, and R f is phenyl, pentafluorophenyl, 3, 5-bis-trifluoromethyl 
phenyl, mesityl, the xylyl, or tolyl (the [ European Patent public presentation ] the [ a 277 No. 033 official report / this ] 
the [ a 277 No. 004 official report and / this ] refer to 426 No. 638 official report). 

[0042] When above-mentioned cocatalyst is used, an actual (activity) polymerization catalyst consists of a metallocene 
and one kind of the aforementioned compound of resultant. This resultant is first generated outside a polymerization 
reactor at the separate process which so uses a suitable solvent preferably. 

[0043] Each compound which can convert a neutral metallocene into a cation and can stabilize the latter (unstable 
coordination) in principle based on the degree of Lewis acid nature is the suitable cocatalyst concerning this invention. 
Moreover, the anion generated from cocatalyst or it should not begin the reaction beyond the generated metallocene 
cation and what kind of it (the [ European Patent public presentation ] refer to 427 No. 697 official report). 
[0044] Alkylaluminum, for example, the purification which uses AlMe3 or AlEt3, is convenient in order to remove the 
catalyst poison which exists in an olefin. Before being added by the polymerization system and separating again the 
inside of the polymerization system itself, or it subsequently, an olefin can perform this purification by making 
aluminum compound contact. 

[0045] When a little solvent is added by the reaction mixture, the solvent used is a customary inert solvent like aliphatic 
series or alicyclic hydrocarbon (for example, a cyclohexane, a decalin), a gasoline fraction, the Diesel oil fraction by 
which hydrogenation was carried out, or toluene. 

[0046] a polymerization — the inside of the dilute solution (<80 volume % cycloolefin) — the inside of a thick solution 
(>80 volume % cycloolefin) — or it happens directly in a liquid non-diluting cycloolefin monomer. 
[0047] The molecular weight of a request of a specific polymer block and desired molecular weight distribution must 
respond to the activity list of a catalyst how, and temperature and reaction time must harmonize according to it. 
Especially these parameters essentially determine the relative rate of installation of a monomer, therefore to the glass 
transition temperature of a polymer, and heat-resistant deformans, since the concentration of a monomer and the 
property of a solvent are also decisive, they must take it into consideration. 

[0048] - Preferably, -78-80 degrees C of 78-150 degrees C of polymerization [ substantially as opposed to molecular- 
weight-distribution Mw/Mn of the same range ] time amount to a specific polymer block can become longer, as the 
polymerization temperature especially chosen within the limits of 20-80 degrees C preferably is low. 
[0049] If it happens when molecular- weight-distribution Mw/Mn of the polymer block which a sudden change of a 
reaction condition generates is 1, when it has a catalytic activity chain end (that is, a chain is the so-called live polymer 
chain), therefore an additional block changes polymerization conditions, it can be assumed certainly that all the polymer 
blocks generated in this polymerization phase can carry out a polymerization on these chain ends. Coupling is 100% 
when [ this ] extreme. That is [ molecular- weight-distribution Mw/Mn of the polymer block generated in the 
polymerization phase swerves from 1 ], as it is set to Mw/Mn>l, a number of a catalyst inactive chain end (namely, the 
so-called **** end or a halt chain) of increments which cannot carry out coupling of the block beyond it any longer 
become still larger. 

[0050] About the approach by this invention for generation of a block copolymer, this means that the rate of the block 
polymer chain in the completed product by which chemical association between Block X and block X+l was attained 
becomes large a certain forge fire, if Mw/Mn of the polymer block X generated in the polymerization phase X is ** 1 
about when change arises in a reaction parameter. 

[0051] In order that this may obtain a high grade and a structural homogeneous high cycloolefin block copolymer about 
the structural homogeneity of a cycloolefin block copolymer, or purity, it means that it should be made whether it can 
perform that they are substantially in agreement with Mw/Mn of a polymer block [ / 1 ], and to choose the time amount 
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for each polymerization phase. 

[0052] Moreover, if it desires to induce the polymer block of specific molecular weight, reaction time must also be fitted 
to desired molecular weight. 

[0053] The decision of reaction time required before the reaction condition which changes according to the rate of the 
aforementioned reaction parameter and cycloolefin mixing is changed is made by the proofreading by easy sampling as 
indicated by the embodiment which is useful to explanation. And the graph which can choose required time amount (it 
determines beforehand) can be plotted from experimental continuation. Drawing 3 which generally shows dependence 
of molecular- weight-distribution Mw/Mn of a polymer block to reaction time t is an example of such a graph. 
[0054] Except for the 1st polymerization phase in a discontinuous approach, it must carry out in the experiment of the 
separate single stage for which the discontinuous specific reaction condition of the polymerization phase where 
proofreading corresponds except for reaction time in order to determine the reaction time over all the polymerization 
phases in the continuous approach is used. 

[0055] In the case of a copolymerization phase, if a non-ring type olefin is not used, the monomer mole ratio of a 
cycloolefin besides a cycloolefin ****** type olefin or a cycloolefin pair is changed according to it, when a reaction 
condition is then changed. Change of a monomer ratio should be more desirable amounts than 25% at least 10%. 
[0056] If the 1 st polymerization phase is homopolymerization (for example, polymerization of norbornene), the 2nd 
monomer at least will go into a reaction chamber, when change is made. 

[0057] The monomer ratio throughout generation of a polymerization phase, i.e., a polymer block, and in a reaction 
chamber is maintained uniformly generally, and, as a result, a uniform polymer block is generated chemically. However, 
the period monomer ratio throughout a polymerization phase can also be changed continuously, and that brings about 
the polymer block which has the structural inclination which meets the after giant-molecule chain, namely, a mixing 
ratio (for example, a polymer block is a ratio between the number of inner norbornene units and the number of ethylene 
units a part) changes continuously in accordance with a corresponding polymer block. In the polymer block completed 
by the monomer of two or more kinds of molds, this inclination can be attained by changing the concentration of 1 
monomer component continuously. The concentration of many monomer components can generate the block which has 
a structural inclination in these polymerization phases continuously changed into coincidence again. The block 
copolymer generated as a result attracts an interest similarly, and is the theme of this invention. 
[0058] dilution according to the solvent of the acrylic olefin under a constant pressure by changing the solubility of a 
gas-like olefin according to temperature, when change of a monomer ratio performed by the approach by this invention 
changes the pressure of for example, an acrylic olefin — or the measuring injection of a liquefied monomer can attain. 
Some of aforementioned parameters are also changeable into coincidence. 

[0059] Suddenly and a continuous change of this mold of a monomer ratio, and manufacture of the block copolymer by 
such this invention can attain, when a reaction is performed nonsequetially, and in case [ both ] a reaction is performed 
continuously. 

[0060] Continuous and especially a multistage polymerization method are advantageous. It is because a cycloolefin 
makes advantageous use economical possible as for those approaches. Moreover, in the continuous approach, the ring 
type olefins in which it is obtained as a residual monomer together with a polymer, and deals can be collected, and can 
be recycled to a reaction mixture. 

[0061] When a polymerization is performed by this approach, a flow rate and the reaction volume of various reaction 
containers can adjust the die length of a block (that is, these two parameters determine the residence time in various 
reaction locations). 

[0062] Drawin g 1 and 2 show an example of this type of approach in graph. Drawin g 1 shows the possible configuration 
for simple consecutive operation, and if required, it is extensible with additional components (reaction container etc.). : 
in which a notation has the semantics of a degree — parameter: — pressures pi and p2 and pl» ~ p2; flow rate v; 
throttling d; level adjustment 1 ; 

components: — churning container R; — a pump — P; tubular reactor K; valve Va= gas-like olefin or olefin mixture; 
b= cycloolefin or a cycloolefin solution; solution of cycloolefin mixture or cycloolefin mixture; 
c= polymer solution; 
k= catalyst; 
Pr= product. 

[0063] Drawing 2 passes twice the graded response cycle shown in drawin g 1 in graph, assumes that a start and 
emission of a chain take place in a reaction chamber Rl, and shows an example of a change image to the reaction 
condition which the chain end to which the block-copolymer chain concerning this invention reacts can receive. 
[0064] A notation the semantics of a degree It is shown that the residence-time ****= residence time distribution in the 
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residence-time t2 ****t2= reaction chamber R^^ie cycloolefin /l -olefin ratio tl ****tl= j^^iion chamber Rl in the 
cycloolefin / 1 -olefin ratio X2= reaction chamber R2 in the XI = reaction chamber Rl exists. : which it has — Therefore, 
such time amount is the residence time in tubing between tr;t2'=Rl which changes to the surroundings of the statistical 
average, R2, or R2 and Rl (it is the comparison of Rl and R2). ; which is narrow as for the residence time distribution 
in these ducts therefore by which directions "**t" were made unnecessary here — the mixing rate of 1 -olefin is larger 
than the mixing rate of a cycloolefin, and this usually results in a slight change of a monomer ratio to the after 
cycloolefin advantageously 

Relative sudden change of the monomer ratio included in the fl;£2= reaction chambers R2 or Rl [0065] The equipment 
concerning drawin g 1 can be operated in discontinuous by emission of the measuring injection and product solution 
with which the pump migration in which a reaction solution continues indefinitely, or a monomer continues indefinitely 
continuously, or pump migration of the batch format of an overall reaction solution to a reactor from a reactor. 
Nonsequential fluctuation has the advantage that both the number of the blocks per giant-molecule chain and the die 
length of a block can adjust correctly. In continuous actuation, the die length of a block can be adjusted correctly, but 
that it is tended to influence an average statistical about the mean molecular weight made into the purpose of the mean 
molecular weight and polymer block with which the block copolymer was attained, it is adjusted and deals in the 
number of blocks. Although manufacture of the block copolymer which has a specific block chain end can be attained 
very correctly using discontinuous actuation, a continuous approach only gives statistical information at this point. 
[0066] Change the reaction condition (parameter) was indicated to be can carry out 1 time or more than it, and it 
continues that that causes the array of a different block beyond two or it in a giant-molecule chain. Molecular- weight- 
distribution Mw/Mn of the polymer block with which the latter grows [ special initiation of the reaction for generation 
of a new block ] by proofreading of the only conditions with required following is still <2 and choosing so that it may 
happen preferably, when it is 1 substantially. Whenever it follows this condition, a polymerization can be carried out on 
the macromolecule chain with which the new block which has a new presentation grows. Such reaction time changes 
according to the catalyst system used, reaction temperature, and monomer concentration. 

[0067] If the polymerization of the new block beyond it is not carried out, a polymerization emits or stops under the 
reaction condition as which it completed, namely, the last was chosen. 

[0068] Discontinuous actuation can also be performed again within 1 reaction container with which modification of a 
reaction condition and a halt of a reaction are continuously performed within 1 reactor. 

[0069] : to which the following thing is generally applied about a reaction parameter — when ethylene is poured into the 
bottom of a pressure, as for a pure release chain olefin, 0.01-64 bars of 2-40 bars of pressures of 4-20 bars are used 
especially preferably. If inert gas, for example, nitrogen, or an argon is also poured into the bottom of a pressure in 
addition to a release chain olefin, 4-64 bars of 2-40 bars of total pressure in a reaction container will be 4-25 bars 
especially preferably preferably. If it is in the form where a cycloolefin system component is not diluted, high-speed 
impregnation of a cycloolefin will also be attained with high pressure. 

[0070] a metallocene compound — transition metals ~ being related — per [ 10-1 to 10-8 ] volume dm3 of a reactor — it 
is preferably used by the concentration of 1 0-3 to ten - six-mol transition metals, aluminoxane ~ an aluminum content — 
being related — per [ 10-5 to 10-1 ] volume dm3 of a reactor — it is preferably used by the concentration of 10-4 to 
2x10-2. However, in principle more high concentration is also possible. Other mentioned co-catalysts are preferably 
used about with the equivalent about a metallocene. 

[0071] Apart from the aforementioned metallocene over which the bridge was constructed, identitas or the metallocene 
which has the similar ligand non-constructing a bridge can also be used in principle. In the case of these metallocenes, 
the reaction time chosen must be [ to the metallocene over which the bridge was constructed under the matching 
reaction condition rather than ] short clearly. 

[0072] When manufacturing a copolymer, the mole ratio of the open chain olefin by which polycyclic type olefin pair 
(preferably) use is carried out can be changed within large limits. The mole ratio of a cycloolefin pair disconnection 
chain olefin is preferably adjusted by 50:1-1 :50, especially 20:1-1 :20. 

[0073] The cycloolefin block copolymer concerning this invention brings about the combination of a convenient 

mechanical property with mixture with other cycloolefin copolymers. 

[0074] 

[Example] The following example means explaining this invention to a detail further. 

[0075] the polymerization reactor of capacity 1.5dm3 which had equipped with example 1 agitator and which it was 
pure and was dried — nitrogen ~ subsequently the flash plate was carried out with ethylene, and it filled with 567ml of 
solutions of the 85 volume % concentration of the norbornene in toluene. 

[0076] Subsequently to the temperature of 20 degrees C the reactor was maintained, it agitated and 2-bar ethylene 
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(overpressure) was poured into the bottom of p^^mization. Subsequently to the inside of a ^Bor, measuring supply 
of 3 (MAO solution) (10.1 % of the weight of mOTiyl aluminoxane which has the molar mas^^l300g/mol by freezing 
point depression measurement) was carried out 20cm of methyl aluminoxane solutions in toluene, it agitated for 15 
minutes by 20 degrees C of mixture, and ethylene ** was maintained to 2 bars by measuring supply of additional 
ethylene. It is parallel, and it dissolves into the solution of the methyl aluminoxane in toluene (about concentration and 
quality, it is referring to the upper sentence), and 60mg racemic-dimethylsilyl-screw (1-indenyl) zirconium dichloride 
was left for 1 5 minutes, and carried out preliminary activation. Subsequently measuring supply of the solution of a 
complex was carried out into the reactor. Subsequently the polymerization was performed at 20 degrees C, it agitated 
(750rpm), and measuring supply was carried out and the ethylene of addition of ethylene ** was maintained to 2 bars. 
[0077] 50ml of reaction solutions was taken out via the lock (lock) after 30 minutes. Ethylene ** was increased to 7 bars 
by progress of 10 seconds immediately after this sampling, and this pressure was maintained for 5 minutes by measuring 
supply of additional ethylene. Subsequently, through locking, 10ml of water was added and the polymerization was 
stopped. The reaction solution was discharged into the container after the continuing gas drainage, subsequently acetone 
2dm3 was added in the dropping format, the mixture produced as a result was agitated for 10 minutes, and the polymer 
solid made to suspend was carried out the ** exception. 

[0078] Polymer 20g which has the glass transition temperature of 140 degrees C, viscosity number 95 ml/g, and 
molecular- weight-distribution Mw/Mn 1.5 was obtained. 

[0079] After drawing, agitating a 50ml sample, it processed by 0.5ml of water, and, subsequently processing similar to 
processing of the reaction solution of an end product was carried out. Polymer 4.5g which has the glass transition 
temperature of 165 degrees C, viscosity number 150 ml/g, and molecular-weight-distribution Mw/Mn 1.3 was isolated 
from 50ml of samples. 

[0080] Although two to example 4 procedure was similar to the example 1, the conditions in Table 1 were chosen in the 
deflection from it. The property of the polymer produced as a result is summarized to Table 2. 
[0081] 
[Table 1] 
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[0082] 
[Table 2] 
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[0083] The degree theory-trial of example 5th speed was performed in similarity with the example 1. 3 was used for the 
polymerization 860cm of solutions of concentration 85 volume % of the norbornene in toluene. The rate of reaction 
maintained ethylene excessive pressure uniformly to 6 bars at 24 degrees C. 3 was added 60cm (10.1 % of the weight of 
concentration) of MAO solutions in toluene, and mixture was agitated for 15 minutes. Racemic-dimethylsilyl-screw (1- 
indenyl) zirconium dichloride 21mg was added to 3 20cm of MAO solutions, and the mixture after preliminary 
activation was poured into the bottom of a pressure into the reactor. 

[0084] The sample (50cm3) was extracted via the lock in the reaction time shown in Table 3. Isopropanol 4cm3 were 
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added and the polymerization was suspended ii4^_^iiately. The product was washed several ^fes using the acetone and 
the dilution hydrochloric acid (example 1 reference). 

[0085] The polymer product obtained as a result was measured by the gel filtration chromatography. The degree of 
inhomogeneity (Mw/Mn) is shown in Table 3 at number average molecular weight (Mn) and a weight-average- 
molecular-weight (Mw) list. The distribution curve of all samples is shown in drawin g 4 . 
[0086] 
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[0087] The molecular-weight-distribution function obtained by the gel filtration chromatography of the sample numbers 
1-8 of an example is shown, molecular weight increases from the left to the right, and reaction time is increasing 
drawing 4 . Reaction time and average molecular weight (Mn, Mw) are shown in Table 3. 
[0088] The area of the distribution function of drawing 4 can give weightings with yield. 

[0089] GPC (gel permeation chromatography) measurement was performed as follows. Type 1 50-C ALC/GPC 
Millipore Waters Chrom. The column set which consists of four Shodex columm of chromatograph and type AT-80 
M/S was used. The solvent was o-chlorobenzene. 

[0090] the measurement parameter beyond it — temperature: — 135-degree-C movement ratio: — a part for 0.5ml/— 
amount [ of a sample ]: — concentration [ of 0.4ml sample solution of sample solutions ]: — O.lg / dl proofreading: — 
[0091] by the polyethylene criterion Although the procedure is similar to the example 1 In the deflection from it The 
amount = 100ml metallocene = racemic-dimethylsilyl-screw of the amount =860mlMAO solution of the concentration 
=127g [/l. ] cycloolefin solution of the : cycloolefin = tetracyclo dodecane cycloolefin solution from which the following 
conditions were chosen The amount of a zirconium dichloride metallocene = (1-indenyl) By locking, the pure 
cycloolefin was added and the after [ 20 minutes ] cycloolefin concentration of ethylene ** = 3 -bar sampling time = 
maintained by the measuring injection of 62mg addition was changed. 

Duration of addition actuation = duration =30 minute [0092] of the polymerization after the ethylene ** = 3 -bar 
measuring injection after amount =170g addition of the cycloolefin by which the measuring injection was carried out for 
2 seconds the polymer obtained as a result ~ the following ~ the special-feature attachment ****. 
glass-transition-temperature [ of the polymer from a glass-transition- temperature =125 degree-C sample of an amount 
=390mg end product of the polymer from an amount =17.5g sample of the generated end product ] = — molecular- 
weight-distribution Mw/Mn=1.4[0093 of the polymer from molecular-weight-distribution Mw/Mn=1.9 sample of a 
viscosity number =66 ml/g end product of the polymer from a viscosity number =105ml/g sample of the molecular 
weight Mn=52,000g [/mol ] end product of the polymer from the molecular weight Mn=72,000g [/mol ] sample of 1 10- 
degree-C end product — ] The example 1 (example of a comparison about an example 6) of a comparison 
Although the procedure was the same in the example 6, in the deflection from it, addition of a pure cycloolefin was 
already performed before addition of a metallocene, therefore initiation of a polymerization. The polymerization was 
suspended 3 hours after. The end product produced as a result is :glass-transition-temperature =151 -degree-C viscosity 
number =84 ml/g [0094] identified with the following property. The example 7 polymerization experiment was 
conducted with the equipment corresponding to the equipment of drawing 1 . the equipment — the following description 
— special-feature attachment ********; — [0095] whose P which is the cooling pipe with which K in which R2 to which 
R2 in which Rl has volume of 801. changes from tubing with which the static mixing component is being fixed has 
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volume of 200ml has volume of 1 51. is a gear p^^^The polymerization maintained the presl^^uniformly by the gas 

drainage by which gas was managed in the; reactor Rl which introduced the; gas-like olefin which performed; pump 
migration which introduced first the solution of the cycloolefin in : toluene performed according to the following 
concept into Rl using the pump according to the proofreading by constant flow in excessive pressure into circulating 
flow in the middle of the upstream of a static mixer. 

[0096] The following polymerization conditions Maintained : Cycloolefin : Norbornene gas-like olefin : Ethylene 
metallocene : Diphenylmethylene - The aniount = 1000ml metallocene of the MAO solution (MAO solution by the 
example 1) introduced into the amount = 301. beginning of the toluene introduced into the amount = 101. beginning of 
the norbornene (liquid) introduced into the cyclopentadienyl zirconium dichloride beginning (9-fluorenyl) (In the 
example 1) pressure = amount [ of the catalyst generation to depend ] = — ethylene excessive pressure [ between the 
polymerizations on 200mg ethylene line ] = — in R2 which exist in the middle of the lower stream of a river of a 1 1-bar 
static mixing component circulating flow =1500 l./h polymerization temperature = between pressure =2.5 bar 
polymerizations in Rl between 10.5-bar polymerizations - = in Rl — = in 40-degree-CR2 — 43 degrees C [0097] The 
sample was regularly extracted after initiation of the polymerization by addition of a catalyst through the lock in the 
location in the equipment specified by the inside Pr of drawing 1 . The polymerization was suspended after 50 minutes. 
It was similar to the example 1 and generation of a sample and an end product was performed. 

[0098] : which measured the following property about the sample and the end product — 900ml sample: of 10 minutes 
after ~ amount =0.5g glass-transition-temperature =140 degree-C viscosity number = of a polymer — 600ml sample: 20 
minutes after 62ml/g — amount =1.4g glass-transition-temperature =137 degree-C viscosity number = of a polymer -- 
end product [ 50 minutes after 109 ml/g ]: — the inside of 11. of amount = polymerization solutions of a polymer — 15g 
glass-transition-temperature =134 degree-C viscosity number = — 160 ml/g [0099] It manufactured by drying the fine 
particles which 5% toluene solution of concentration of each component was mixed, and example 8 polymer blend was 
subsequently settled in the acetone, and precipitated. : which chose the following constituent — blend 1= component A3 
section + component 3 section + component CI section blend 11= component A3 section + component B3 section 
component A is a norbornene-ethylene copolymer which has the glass transition temperature of 1 02 degrees C and 
viscosity number 52 ml/g by which the polymerization was carried out in one step. The catalyst used for the 
polymerization is diphenyl methyl. -(9-fluorenyl)- It was cyclopentadienyl zirconium dichloride. 
[0100] Component B is a norbornene-ethylene copolymer which has the glass transition temperature of 178 degrees C 
and viscosity number 48 ml/g by which the polymerization was carried out in one step. The catalyst used for the 
polymerization is diphenyl methyl. -(9-fluorenyl)- It was cyclopentadienyl zirconium dichloride. 
[0101] Although Component C was manufactured by the approach by the example 1 In the deflection from it Amount 
=60ml metallocene = dimethyl methylene of the amount =860mlMAO solution of :norbornene solution from which the 
following conditions were chosen and which is a block copolymer -(9-fluorenyl)- by the measuring injection of amount 
=20mg addition of a cyclopentadienylzirconium dichloride metallocene 2nd ethylene ** maintained by the measuring 
injection of addition of ethylene for time amount = 20 seconds when after [ 25 minutes ] ethylene ** of ethylene ** = 6- 
bar sampling time = maintained was changed = it is duration =2.5 minute [0102] of the polymerization in the 2nd 
ethylene ** 12 bars. : from which the polymer produced as a result is discriminated by the following — molecular- 
weight-distribution Mw/Mn=1.3[0103 of the polymer from molecular-weight-distribution Mw/Mn=1.8 sample of the 
viscosity number =1 14 ml/g end product of the polymer from the viscosity number =176 ml/g sample of the molecular 
weight Mn=90,000g [/mol ] end product of the polymer from the molecular weight Mn=155,000g [/mol ] sample of the 
glass- transition- temperature =143 -degree-C end product of the polymer from the glass-transition- temperature =126- 
degree-C sample of the amount =370mg end product of the polymer from the amount =13.5g sample of the end product 
produced as a result — ] The pressed sheet was produced after 1 8-hour desiccation in the 80-degree C furnace 240- 
degree-C, compression-pressure [ of 100 bars ], and pressing time 15 minutes after both blends. The sheet has 1mm in 
the diameter of 60mm, and thickness. The sample used in order to measure glass transition temperature was gained from 
these sheets. 

[0104] The :blend I:glass-transition-temperature [ first ] =121 degree-C glass-transition-temperature [ second ] =163 
degree-C blend II with which the following glass transition temperature was measured: Check that both blends are two 
phases as a first glass-transition-temperature =105-degree-C second glass-transition-temperature =165-degree-C glass 
transition temperature. Increase of the first glass transition temperature in the blend I compared with the first glass 
transition temperature in Blend II approaches to the phase by which a block copolymer is characterized with the second 
glass transition temperature as a result of addition of a block copolymer clearly, namely, two phases show clearly that it 
may come to melt further. 

[0105] Example 9 procedure was similar to the example 8, and carried out the polymerization of the component using 
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racemic-dimethylsilyl-screw (1-indenyl) zircon^^dichloride. The icomponent A :glass-tranl^^i- temperature =75 
degree-C viscosity-number =97 ml/g component B which is that carrying out deflection from an example 8 applies the 
following property: The glass-transition-temperature =165-degree-C viscosity number =58 ml/g component C is the 
block copolymer generated by the example 2. 

[0106] Blend I has the glass transition temperature of 108 degrees C. 

[0107] Blend II:first glass-transition-temperature = — 88-degree-C second glass-transition-temperature = — 142 degrees 
C [0108] Example 10 procedure carried out the polymerization of the component like the example 8 using racemic- 
dimethylsilyl-screw (1-indenyl) zirconium dichloride. Carrying out deflection from an example 8 The following 
property :blend I: which is applying — the component A5 section + component B12 section + component C3 section — 
blend Ilxomponent A5 section + component B12 section component A: — glass-transition-temperature =15 degree-C 
viscosity number =145 ml/g component B: — glass-transition-temperature =179 degree-C viscosity number =112 ml/g 
component C according to an example 2 Although it is the generated block copolymer In the deflection from it The 
following data : to apply Mw/Mn=l .9 Blend I: time amount [ of the 2nd polymerization phase ] = — : in which the 
Vn=180 ml/g end product of an ethylene ** =14 bar end product in the 3-minute 2nd polymerization phase has two 
glass transition temperature — the first — glass-transition-temperature =48 degree C — the second — a glass-transition- 
temperature =148 degree-C end product first glass-transition-temperature = - 30-degree-C second glass-transition- 
temperature = — 156-degree-C blend II:first glass-transition-temperature = — 18-degree-C second glass-transition- 
temperature = — 173 degrees C [0109] The pressed sheet from Blend II was opalescence having had the appearance with 
the translucent pressed plate from Blend I. 

[0110] The dumbbell specimen for a mechanical test was produced from another part of the generated blend. 
[0111] Measurement of impact strength with a notch is :blend 1:6.3 kJ/m2 blend 11:4.2 kJ/m2 which carried out about 
the corresponding dumbbell specimen according to ISO 180/ A, and acquired the following value with the test 
temperature of 60 degrees C. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



11/3/2004 



Page 1 of 2 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



Hp! I 



n 




(i) 







El 




RX 









Pr 



-CXH 

V2 



[Drawing 2] 



D 

\ 



t2 f 



2i_2 

tt 





tl 




12* 


tl*Att 




n 




















* XI 









f2 



R1T 



Rl^ 



[Drawin g 3] 
Mw/Mn 




[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_.ejje 



11/3/2004 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/3/2004 



Page 1 of 5 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 3rd partition of the 3rd section 
[Publication date] November 21, Heisei 12 (2000. 1 1.21) 

[Publication No.] JP,5-339327,A 

[Date of Publication] December 21, Heisei 5 (1993. 12.21) 
[Annual volume number] Open patent official report 5-3394 
[Application number] Japanese Patent Application No. 5-30022 
[The 7th edition of International Patent Classification] 

C08F 297/06 MRG 
4/622 MFH 

[FI] 

C08F 297/06 MRG 
4/622 MFH 

[Procedure revision] 

[Filing Date] February 18, Heisei 12 (2000. 2.18) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] the whole quantity of the monomer to be used — being related — the formulas I, II, III, IV, and V of 0.1 - 95% 
of the weight of a degree, or VI: 
[Formula 1] 
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JCIL X} 
j|R s -C-R* ' 



R ; 



(I) 



_^CHs. ✓CH ; 

Her I cr 

|R»-C-R 4 I CH: 



(II) 



|R 3 -C-R 4 | R 5 -C-R 6 



* 5 



(III) 



H 



|R 3 -C-R 4 R 5 -C-R 6 | R 7 -C-R* | (IV) 

Cs ^4h / " ^^r^ ^JiT^ H ^r 2 



[Formula 2] 
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R 1 
I 




(V) 



H< 



B 3 -C-E 4 



E 1 



E 7 -C-B» 



I 



(VI) 



R 2 

R !i 



It is related with the whole quantity of at least one kind of monomer of the same or (it differs, and is a hydrogen atom, 
or CI - C8 alkyl group, and, as for the inside of a formula, and Rl, R2, R3, R4, R5, R6, R7 and R8, the same radical in 
these various formulas can have different semantics), and the monomer to be used, and is the formula VII of 0 - 95% of 
the weight of a degree. : 
[Formula 3] 

CH = CH 



(VII) 



(CH 2 ) n 



It is related with the cycloolefin of (the inside of a formula and n are 2-10), and the whole quantity of a monomer to be 
used, and is the formula VIII of 0 - 99% of the weight of a degree. : 
[Formula 4] 

R 9 R 10 

= (VIII) 
R 1 1 R 12 

(-- the inside of a formula, and R9, RIO, Rl 1 and R12 are the same — or it differs and they are a hydrogen atom, or CI - 
C8 alkyl group — ) — at least one kind of non-ring type olefin — the temperature of -78-150 degrees C, and the pressure 
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of 0.01-64 bars it is cocatalyst and followin^^pula XI: 

[Formula 5] 




R^M^T m (XI) 



(Ml is titanium, a zirconium, a hafnium, vanadium, a niobium, or a tantalum among a formula.) That R14 and R15 are 
the same or a difference, a hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO alkoxy group, C6 - CIO aryl 
group, C6 - CIO aryloxy radical, They are C2 - CIO alkenyl radical, C7 - CIO arylated-alkyl radical, C7 - C40 alkyl-aryl 
radical, or C8 - C40 aryl alkenyl radical. R16 and R17 are the hydrocarbon groups of a single nucleus or polykaryotic, a 
neutral atom Ml and sandwich structure can be formed, and R18 is the following formula. : 
[Formula 6] 

R 10 R 19 R lfl R 19 R 19 R 19 R 19 R 19 

—if 2 — N — m 2 -h! 2 — N — m 2 — CR 2 21 ~ » -i— . -o-i 2 - » -c — c— 

£20 R 20 R 20 R 20 £20 ]>20 R 20 R 20 

= BR19, =AIR19, -germanium-, -Sn-, -O-, -S-, - SO, -S02, =NR19, -CO, =PR19, or =P(0) R19 (or it differs R19, 
R20, and R21 are the same here — ) A hydrogen atom, a halogen atom, CI - CIO alkyl group, CI - CIO fluoro alkyl 
group, C6 - CIO fluoro aryl group, C6 - CIO aryl group, CI - CIO alkoxy group, [ whether they are C2 - CIO alkenyl 
radical, C7 - C40 arylated-alkyl radical, C8 - C40 ARUARUKENIRU radical, or C7 - C40 alkyl-aryl radical and ] or 
R19, R20, or R19 and R21 become together with the atom which combines them in each case, and they form a ring — it 
is - And carry out the polymerization of M2 under existence of the catalyst which consists of the metallocene of being 
silicon, germanium, or tin, and, in each case, it is set in that case. It is always made two or less molecular-weight- 
distribution Mw/Mn about polymer block formation. And consist of changing a reaction condition by the count beyond 
1 time or it by approach which a monomer / comonomer ratio changes only at least 1 0%, or measures and introduces the 
monomer in which the polymerization of an addition of formula I-VIII is possible into a monomer or two or more 
monomers, and performing a polymerization. The manufacture approach of a cycloolefin block copolymer. 
[Claim 2] The approach according to claim 1 of carrying out block copolymerization of the compound of Formula I or 
Formula III, and the compound of Formula VIII. 

[Claim 3] The approach according to claim 1 or 2 the compound of the formula I to be used is norbornene. 

[Claim 4] An approach given in any 1 term of claims 1-3 whose compounds of the formula III to be used are tetracyclo 

dodecen. 

[Claim 5] An approach given in any 1 term of claims 1-4 whose compounds of the formula VIII to be used are ethylene 
or a propylene. 

[Claim 6] An approach given in any 1 term of claims 1-5 by which norbornene / ethylene block copolymer is 
manufactured. 

[Claim 7] An approach given in any 1 term of claims 1-6 which change the monomer presentation of a reaction medium 
continuously between 1 polymerization phases at least. 

[Claim 8] The approach according to claim 1 of using one sort of monomers in the 1 st polymerization phase. 
[Claim 9] The approach according to claim 8 the monomer used in the 1st polymerization phase is the compound of 
formula I-VII. 

[Claim 10] The cocatalyst to be used is related with a straight chain mold, and it is the following formula (IX). : 
[Formula 7] 
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R 



13, 



R 13 



R 



is 



A 1 — 0-\-A 1 — 0 — A 1 

Jp 



R 



R 



is 



is 



(IX) 



It comes out, and it is aluminoxane expressed, and/or it is related with a ring scheme, and is the following formula (X). : 
[Formula 8] 



R 



1 s 



— O— A I 



(X) 



P+2 



An approach given in any 1 term of claims 1 -9 which are aluminoxane come out of and expressed (it is that a radical 
R13 is the same or a difference, CI - C6 alkyl group, C6 - CI 8 aryl group, benzyl, or hydrogen, and p is the integer of 2- 
50 in a formula (IX) and (X)). 

[Claim 11] The cycloolefin block copolymer which carries out like a publication in any 1 term of claims 1-10, and can 
be manufactured. 

[Claim 12] The phase promo tor who consists of a cycloolefin block copolymer according to claim 1 1 . 



[Translation done.] 
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[0 0 2 9 ] ^t£F£ Ll^*cHr>ra : 
rac- ?)lzs y ;l/ - t'^ (1 --/>f^) i'lla 

(l-Of^W^-f^oyF, rac-? 

A 1 



(8) 1^5- 3 39 32 7 

14 

* 3L~)\,\Z~)\,i/t))\,- ( 1 - -^yf-il/) — 
^Av^P'J K, a — Jlts*) )l- t*^ ( 1 - 

-/>fx;l/) j/jUn.r.SA^O y F, 
rac-x^u>- 1,2- (1 --Y>f r ^;I/) 
Ai/Zu y h\ 

5o*^;u^yju- ( 9 -y)i* - (>^a^> 

^yx^jb) Z?)],zi~VM>ls9U y F. y^x^y'J 
)l>- (9 - y - (i/?W<Zs&i/X.~)],) 

is)la^rj2*is?u y K, *x;l,y ^ U>- (9- 
io yji*i>~)i>) -^^a^>^^i-;i/-^;i/3- , )A 
^a'JF. -fV^ub'yy- (9 - y )l* - 

P^y^yX^lz-^^^A^^D'J F*Jcfct«5Bf 

[0 0 3 0 ] *»w«:j:or«msh5ftJl!B»», »* 
Htl7j 

*20 



0 — 1 I — ( 



1 — a r 

p 



R 1S 



(IX) 



[{tl8] 

R« 

.1.4- 00 

p+2 



0, pte2-50, Sf*U<«l 0-35CD^T'& 
[0 03 1 ] lR n «, »SL<«IH— C*or, 

[0 0 3 2] SR 13 5SSfc£fc6tf, fne>i»f^i< 

-4 0% (SR 13 <D£*-e&£) -e&& 0 
[0 0 3 3 ] T;l/5 y+1f>«. K*P©*^CJ:0 3* 

«t fu Fr;u5^-?A^t7k*^»<!:* (SWttfc. 
3i±sc<fc**. M&£7JU*;b«R 13 £^Wir£T 



^*il/TJl/5-»5A (A I R 3 + A I R' 3 ) ^^fS©I 
J#CC^T*£J5J££i*£(S. Pasynkiewicz, Polyhedr 
on 9 ( 1 9 9 0 ) 4 2 9*5<fctf 3-a 
30 2 4 2 4ffilR#JS) „ 

[0035] mm<Dm^cm%^ < , fctttfan 

[0 0 3 6 ] S^JSJCKCcfigfflSn^MCc, S;cix)4aJ:C>* 

40 [0037] m&&mit&m<D^ffifemk&. mm^x- 
(DTJiss^y^commicfflKstiz. as agists* 

s^y-isco*:^*) i o i -tjKoarffiflBSti 
so 6 0»r*4. 5HiiSttfbtt»*-7 8-i oo'c. » 




(9) 

15 

£u<teo-7 o-c-cnt>inz>. 

[0 0 3 8 ] ji ^n42>a#W*/cfi:^*/cW3:J#»± 

mstisxis? (ifcirtoiia) a. »si< 
[ o o 3 o ] aaittsaffto:, n 
RH*tmr*s. atn<c&4n<* hfc»o# y * ■< > 

[0 0 4 0 ] #milC£tl^ SR X NH 4 . X BR' 4 . 
R X PH,. X BR' 4 , R 3 CBR' ^/dJBR' 3 <Dib^ 

U IR' «R— SfcttRftS**, #SL<«EI— r*> 

ot ( c 6 -c 18 r r;u*;k ^ar^ 20 

*lF&BBfB2 7 7 0 3 3^fR, 012 7 7 0 0 4^ 
«*5J:tfH*4 2 6 6 3 8-Sf5tfB#JB) . 

[004 2] ±m<D&!m&&mstitc£z. mm.<o 

(ffiteft) «^ftWIB\ ^ ^ n -fe > <h Htff BCD{ t&m<D— 

[0 04 3] mm^c % ^<o)i^^watstdcm^x. 
■fe > ±) * * > cb inn ft & * n«±©si£**&^ •& ^ ^ r 

ttttli ( 3 - n y/<ftV&mm 4 2 7 6 9 7 ^&$g# 

HS) . 40 

[0 04 4] t^^t^s^a, witfA i Me 3 

ttcteA i e t iZt&m-r&mwtte, *u 
fi^s«a»*»5fe-rsft:«>cc»t(^r*4. coffin 

[0 04 5] ^fi©*»^sjefi-&«j«:aBa3^&i 
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[0 04 6] B^rB, #«ig?& (<8 0SfS%:>^a* 

-f » *r\ fljffigjR (>8 0gi%->^atU7 

[0 04 7] fti^(DffittH&cKc#ffi<D# y 9 

«ft6fti> 0 *-/v-o«fi*jj:^*J«©ttH*>. *Hc 
CftfcO^-rf-Sf-tt*^- 02S A<D*B*tftiIg £ 

ft«ft6ftl\, 

[0048] -78-150 "C. !ffJL<«-78-8 

0*C, %ft,C&£ U< «2 0-8 o # coi6Hrt«:a«ni 

«c»T4*»WCctt|gci5H©^*^M ll /M (I CC» 
-r-5«^WFiaiW*< ft 0 94. 

[0 04 9] JgJ^fr©^»©£fbP k *J5S-T4# U v 

ft6«, CtDS^tRB^riEStifc^y v-^n-^^o 
T-<r«»4i«t£ttllt*JS (Tft:b*>, »ttt*»a7^ 

ssftia^^c^^ ^ y >;>yiiioo %-c*€> 0 m^is 

^ 1 iPh^fxh, *Tftt>^M w /M n > 1 (Cftn«ft*« 

t\ h\t^txU±.<o^u v z>*iivW >yr*ft 
[0 0 5 0 ] ^n^y v-cD^O/c^CD*:^ 

^-cc^t^DS<b#tcte*jj:-effli 1 -c*ti«*a« 

^3W** < ft S C 4 *SB»T S . 
[0 05 1]'>^U^U7^>7'D y ^nsj<y v-CDlf 

[0 0 5 2] * /c^S<D5>Tfi0^y v-^D ^ ^£§1 
iciS^ 3 ■!* ft W h«ft 6 ft c 

[0 0 5 3] fJI2CDJg^^^-^--*sJ:^>^n^U 

7 r >«A©aa^»r^-ft-r*, Jxiz&mmz-hti 




(10) 

17 

tarns nr i >z> £ tcmmtemmmc <t zmjEtc ^ 

[0 05 4] *aBW«*S«cfc»4» i s^are*«^ 
[0 05 5] ftJt^RIWWi^CCtt. J/>a*U7-f> 

warns tiftv tut. *©£*«^^#k*6>*is 

<th\0%. #$0<tt2 5%<fcO^*r4>&^* 
r^>6o 20 
[ 0 0 5 6 ] £g 1 S^©Pg*i#!*S^ 
)\,*><Dn&) r*4tt6tf, 4>fc< 2 

[0 0 5 7 ] «^®». ttoWJ7^n^(D4 

EfcDBit;*. 5, ra^^rtoD^-/v-tk*«8JELr— see 
v * cd— 3fcfrt£cD y >i£fi<7)ifc & x * u >#{£[ 

<fe©r*ot, #fW!©£iHr*S. 40 
[0 0 5 8 ] *»IBCcJ:4*ffirtftoli4*^ v-it^ 

y a >©*«CCJ:4*««:J:0 ^/c^g^^v-CDth 

[ 0 0 5 9] ^^^-tb^^COScD^CDfecfc^iS^ 
WftStt, tectWCcDi^tt^MCCiS^n^ ^P7t< 
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[0 0 6 0 ] gftftfe <fco'^ia*^fi6««ftcw*ijr* 

ISS^BJ^ »; 1^ A 2 ;UT £ C t i$X% z> 0 
[o o 6 l ] s^c<D^ffirtf*>ns<b*, 
cDfi $ »%ftb <fc § * * ttSJ«S«©jRtESSlCc <t 

[0 0 6 2 ] C0m<O^m<O~ m%m lfcJcO^KJ:?) 

WlT* : 

A7^-^-:)±^p lfcJ:0'p2, p1>>p2;?S 

Iv^a^F U>^d ; u-^HHS 1 ; 

»& : StfPSSR ; *>?'P ; «ttSJS»K ; #v 

b-^^n^u^^ ^ art >ig*g ; z/ 
; 

k = M!M ; 
P r =^fi3c© 0 

[0 0 6 3 ]^i2«, ianc0*ffj^3n-sa*ftwjs: 

[0 06 4] fB#»^<DSift%WrS : 
X 1 =SJS^R 1 fl0^n*U7 -y >/l -f 

X2 =JSJ£^R2rt©->^P*u>r-/ >/l-tl/7-/ 
>i:b^ 

tl+Atl =SC&^R 1 rtOSSSB^ffil 
t 2 ±At 2 = JgJCBMR 2 rt©»a«FlH 

IT ; t 2' =R 1 iR2S/cttR2iR 1 CDP^IcDg 

Aojiia^m (r i £R2©jt«-t\ c*i6©eBrt© 

»B«fIB»WW*< . fifo rjgT^ r a t j ttcc 
^c^n/c ; V9» l - tU7-/ ><DigAiSfi«^^n 
^U7^><DSAiSR<fc0fcA#<, Ctitt*©*i2/ 

f 1 ; f 2 =5j£gR2*fc«R 1 CCAS*^ v-tb* 



(11) 

19 

j£^?£oD7i<^r £ # > s/c«*>"7- ©7TciKr & 
*f¥*«ffl Lr*»«:jE»«:»as-r 4 c 4 #r fir 

[0 0 6 6 ] JStf^fett (^-rf-*-) CDfBig$n/c^ 
^<D^«^M./M„*Jtt«S<2. »£L<«*lflft 

w^^i*±ic«tcs^*r€>c<b^^^ 0 enisle 

[0 0 6 7 ] -etiJW±0D9f^n y ft&Wtl 30 

[0068] #a»wft«m**fc. sj£*fr©*ji*5 

[0 0 6 9 3 — ^C©C4#JSJCE;/^^-*-rCC|B 
*U>#EfcT*caA3ft££#tt* 0.0 1-64^ 
2 0^-JU©EE***«fflStl*. «5»a*U7-f >CCflfl 40 

[0 0 7 0 ] ^^D-fe>(t^»t SS&MtCHLTS 
^©SSdn 3 ^ lO'^lO- 8 , S?*L/<«1 0- 3 

-l o- & ^^cDii^ii(D?gsr'^5ni>o tjus^ 

Til/ 5 ^^A^S^CP^Lr, SJ£SOg»dm 50 



*SBS¥ 5-339327 
20 

3 3910- 5 -10-\ fi : ^l<«10- 4 -2xiO- J 
[0 0 7 1 ] fufECD, SBWSti/cy ^a-fe>4«J?iJ5C, 

[0 0 7 2 ] 3#U v-ftWiTSiS. £«t5£*U:7 

0 : 1-1 : 5 0, «fCC2 0 : 1-1 : 2 OCCfflffiStt 
[0 0 7 3 ] ^mc%h^^uirvy a >7v v9x 

[0 0 7 4 ] 

[0 0 7 5 ] HtkM 1 

^«*«A«w6nyfc»j*r(e«iofcS«: i . 5 dn 3 <o 

ml r*S§/c0/c o 

[0 0 7 6] S(BB*^cc»raa2 0 °C«£J$U 

U 2^-;UDx?-U> (jffiPJIEt;) SrflPETCCffiAG 
fc. h;Ux>cfi©y ?)l>T)l>$ S*V^mWL2 0cm 
3 (MAOii) (ffBj^KTM^ctS^UIUIl 3 
0 0 g/^USrW"T4^^^TJl/5 10.1S 

TO) *;fci>rEi»*tt:tWttl&u B6«2 0icr 

*&CC<fc0 2>*-WC|W*Lfc. ffilt, 6 0mqCD^-fe 
5 - y ;U - tf* ( 1 - -r>T r ^Jb) 
VAVZUV b&b )lx.>tp<Dsi 5 > r *1f>© 

TifC\ IffUt (7 5 0 rpm) . U>EE£iIftKD 
x ? U > £itfif£*S l-C2^;b ^C«^ U /c 0 
[0 0 7 7 ] 3 0»g, Sj£S«5 0ml*ay^(1ock) 
4S*Lr«UHL/c. COfeCH-aSKOflttt. x^U>JJ 
*i 0#coM®tcr 7^*-juarifAS-t±. COE^^: 

*^i^"C«Me*«r* i 0mi*asftiorff±sif/co St 
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tc. 

[0 07 8] #-5xi^?sRi 4 o°c. ttjg&g 5 ml/ 

0 g ^rfffc,, 

[0 07 9] BXffiC/fS. 5 0ml©l*f4£. JXifl/j:*)* 

6< *o . 5 mi -c^nu ;xorg^^(Dsrc-^g 

f&Kgt 1 5 0 ml/ g fc <fc O'^^fi^M. /M„ 1.3** 

njSM Nb^«s mm 



2 


24.4 


30 


1 


3 


24.4 


30 


1 


4 


48.8 


30 


2 
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Wf Stf H-?-4 .5 g*|3?#45 OmlA>e>iJlii?fl/c„ 
[008 0] 

[0081] 

[an 

mm x-risym /9u-ty 

(5») C^wlQ OI (mg) 

15 7 60. 3 

10 7 92. 2 

2 8 89. 9 



[0 0 8 2 ] 



* * [«2] 







U 


m 


= ^ 


Vn 

(ol/g) 


Tg 

CO 




2 


22 


167 


1.2 


3 


27.5 


165 


1.2 


4 


73 


173 


1.2 



[0 08 3] 9mM5 

(DS)l>#)l%><Di£&8 5SS%©?gjg8 6 0cm 3 
^•iCffifflL,/c 0 SIEjSS«2 4°CTig ! -U>iiifiJ)I?:6 

sio.ifi%) 6 ocm i zmmi,xm£®zi s^ra 

x;U) »3i')Ayi'a'J F2 1 mq£MAOf&)&2 0 

cm 3 t^rnm l . ^ffimmmuiiyizKtiTicKfcmtp 

[0 0 8 4] 1**4 (5 0cm 3 ) £^3 Ct^ft-SKlt-BS 



30 



Vn 



Tg 

CC) 



M„/M, 



108 


98 


1.2 


192 


81 


1.6 


107 


134 


1.3 



#JH) o 

[0 08 5] ^CDlS^6n/c^* V^-Zif&WiZfJim 
<M B ) teJ^'M^^HF* (M.) *Wc^®^ 

[0 0 8 6] 
[St3] 



(13) »5S?5-3 39327 

23 24 



1 

-I 


10 


91 8 


24 4 


1 10 


2 


20 


37. 3 


42. 8 


1. 15 


3 


30 


51.0 


62.0 


1. 22 


4 


45 


73.0 


92.0 


1.25 


5 


60 


83.0 


121.0 


1.46 


6 


90 


110.0 


167.0 


1. 52 


7 


120 


125.0 


217.0 


1.74 


8 


150 


153.0 


261.0 


1. 71 



[oo8 7ii4«, mmmoun^ i - 8 o^^m 
tt^frFm&wz l , m&vmwqtm ux 

[0 0 8 8 ] H4©^«B»©ffi8l«JR*CCcfc») ttlfilB 

[0 08 9 ] GPC (y;l/j8»*pv h ) ffl^ 

f*^C©<fc5 6Cffofc. ^>f7*150-C ALC/GP 
C Ktillipore Waters Chrom. 2 P V h ^ ^fe 
>f7'AT - 8 0M/S<D4:£<£>Shodex colurmrrfp6&& 
A-te ^ r^fflGfc,, *§SSteo - ^PP^>if>~C 

[0 09 0] ^tlW±(D»JS^'^^-^-« : 
ajg : 1 3 5 °C 

0 .5ml/# 
SS&OS : B»4*g?R0 .4 ml 

immmoxm. : o . i g/di 

[0091] **«i6Jfc« 1 cc*«uri»***, 

i/^02fU7 -y >}§?&<£>fi = 8 6 0ml 
MAOW&<DM= 1 0 0ml 

r^b) ^;Ur3^^ a>^p y K 

y £p-fe>(Dfi = 6 2mq 

iI»n©ff«AK: «fc OlWStifcx^ U>E= 3 

Ktt»Bsti9nii=2o»a 
itfiiSAsnfc^^p + u^ 1 7 0 g 



[009 2] *©jtt*f#6n/cd<y v-«TSaCC<fc«9«F 

*SO/cf^^CDi- 1 7 . 5 fir 
l**4^6CD^ »; 7-OI= 3 9 0 mq 

20 mm£j&m<Dtf5 xm&mm = 125-0 
S34^e>©^ ';v-(D*7^Mg= 1 1 o°c 

*te^4»©#^-BM„ = 7 2,0 0 0 g/^e;u 
B8*3^6©#y v~<WHr*M n = 5 2,0 0 0 fir/*:Jl/ 
*»*fiR«5©ttffi»= 1 0 5 ml/ g 
«»*»6©#y v-©ttg£fc = 6 6 ml 
*»*J5S«J©»^M»ffiM./M 11 = 1 .9 
»C»*6©#y v~©$mKH&M./M.= 1 .4 

[0093] tmmi mmme^m-r^ttmrn) 
^m\tmmme t f c&v&<D£mffix$>2>&. ^ft#>6© 

fc. *^*3^ra««:ffjtofc. *©***£ 
uvxn&m&= 15 rc 

ttffi» = 8 4 ml /r 

[0094] mmn 
r 1 «s»8 0 y * 

40 R 2 tt# WH^flifiSB*#BJ£ 3 *ir C > £ 6 f&2> 
R2ligf 2 0 Oml*WTS 
K«S«1 5 y y hil/4«-r-5fft*P«-C*i 

[0 0 9 5] n&Z'X<D$li&tC$£^Xft^tc : h Jl/X> 
^ >©?£?&£ R 1 *^*#JCCi*Al/ 

mLXfr-otc ; ftf*«:*U7 * >*WW6«0±»0 
*pa(cr««BK*-^«*JECcr«AOfe ; JStESR l cc 

50 




(14) 
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[0 0 9 6] Xon-SgsttZtmLtc : 
> : x?-u> 

«*7Jtcaj|A3ti4 h;bx>(Dfi= 3 o y » 
ftt3tc»ASti4M A 0*g®(^Jfe#l 1 &CJ:£MA Oig 
m<OM= 1 0 0 0ml 10 
^£n-fe> (HJfcWI 1 CC<t SftHKSSR) <£>S=2 0 0mg 

= 1 0 .5^-;l> 

m&<Dm<Dmmm= i 5 o o y * h;u/h 

R2rt= 4 3°C 

[0097] u ? zzmim&comm <t ^s^o^te 20 
x mwim L<mmL tc 0 n&z 5 0 Ltc 0 mm 
[0098] x<D&&zmite£vm&mmc^r: 

MfcOtc : 1 0#f£<D9 0 OmKDttf* : 

v-CDM = 0.5g 
*7XE5g?aR= 1 4 0°C 
*£fi$C=6 2ml/g 
2 0#f£©6 0 0m1©KI4 : 

#'J7-©1= 1 .4 g 30 
#^*3©f£fiK = 1 3 7°C 
*£gm = 1 0 9 ml/ g 

# y ~?-<DM=W£r&W. l »J v F frtpic 1 5 g 
M5Xl£&m&= 1 3 4°C 
ttjg3& = 1 6 0 ml/ fir 

[0099] $mm 8 

^U>F I = l£#A3ffl+j£#3SB+/&#C 1 SB 

^A« i ati^snfc, a^^mmsL 1 o 2°cfc 

J:tfttJggt5 2ml/g£WT£^U*^*>-x?-u> 
[0 10 0] JiE^Btt larS^Stifc. #5*e»is 

Jgl 7 8°C*s<ta f ttK!K4 8ml/g£WT£ V^U-* 




#gg^P5- 3 3 9 3 2 7 
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^7 x^-;M ( 9 - yfrir ux;b) -v^u^> 
[0101] J«^C«. *ttWlK:j:S#ffiec<J:oT« 

y;l/^;l/^>?g^a= 8 6 0 ml 
MAOg^(DS=6 0 ml 

^£uHz> = ^^;M^u>- (9 -?;U:tuxji/) 

yj?D-fe>(Di= 2 Omq 

x^u>E^x.6n/cB$p B 1= 2 0# 

x * u ><DiI»CDftfi&AK<£ D *tJ# 3 n £ 2 <Dx 

U>E= 1 2^'-;U 

m 2 CDX ^ U >HTCDS^(D*jttB#PJ = 2 . 5 # 
[0102] »; v-ttTiEfc:<fc 

: 

0*^£^<D* = 1 3 .5 g 
K»*>6©#y v^-CD*= 3 7 Omq 
S^toS^f O ^/ ^ X = 1 2 6°C 
^fr%<D#V^~<D#7 Zffl»M&= 1 4 3°C 
S»MO^iM n = 1 5 5,0 0 0 g/^ 

m*frb<D#v^~<DftfrMM n = 9 o ,0 o o g/*;u 

«R^J0E«5©ttffi»= 1 7 6ml/ g 
B04*6O#y v-CDttK*fc= 1 14 ml/ g 
«ft^S«JO^^-«^ : ffifM./M ll = 1 .8 

y -7-0^iMM./M„ = 1 .3 
[0103] 80 °C<D*f^T 1 8 B$IHf£Sif£. 240 
U EEUfBEl 0 0^-;k EtBNfRIl 5^CcrM^T<D^ 

S6 OmmfccfcOWS 1 rm^f £ Q ^77XK^fig4ill 
3t-r4A:»CcflefflSnfcK*4«. Cft6<D*>- F*>6« 

[0104] ^©*^^fS^Sffi* s fl'J3e3ti/c : 

F I : lg— *7^KMg= 1 2 1 °C 
»-^7^ft^fiJS= 1 6 3°C 
:/U>Fli:*— 1 0 5°C 

m—ij^Mmum.= 1 6 5°c 

ffiiST>s> 0 Fiifloa^ccfcwaw— *7^s 

tcMffl L ^ 4 J: 5 cc Jtc 4 c £ * M . 
[0105] 

8 tcSlKU, ^-fe 5 - t>M nvis 
;u- t'x ( i - >f>f^-^) ^junx^A^^a y F£ 



(15) 
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kh: m-tf^xmzum-- 

= 1 4 2 *C 



8 8°C 10 
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: #^X$*f£iUS = 7 5 °C 
= 9 7ml/g 
J&t>B : ^7^EMg= 1 6 5 °C 
5 8ml/g 

[0 10 6] ^U>FI tttf^xK^Sfil 0 8°C£W 

[0107] yu; 

[0108] HifctfJ 1 0 

>";;!✓- t*.x ( 1 - >r>T r ^;l/) ^il/H^^A^^DU 

:/U>FI :«#A5S+J5fc»B 1 2»+«#C3 6P 
:/U>Fli: Sc^ASSB+fiJE^B 1 2 SB 
J£#A :"#7*«E»a« = 1 5"C 
ttJg^= 1 4 5 ml/ g 
/##B : #^*ii^iSJ8 = 1 7 9°C 
l l 2 mi/ g 

#2*^8»©B#IHI=3# 



28 



*&#*£/&K3CDV n = 1 8 Oml/g 

*»^«tt#?*R^£*2ffl*r-r* : 

*'7^IE^iaK= 4 8 °c 
*n#7^R»ias= l 4 8-c 
MM©M./M n =1.9 
:/U>FI :S-*7XgMS=3 0 e C 
m—*f5Xti»SBL = 15 6'C 
7*U>Fli: jg-#7*f^&K = 1 8°C 

m~rt c 7xmMum.= 1 7 3 a c 

[0 10 9] yu>F I^e>C[)^U^ F^U-hrt^a 
BJ^fSl^rWbri^cCD^, FII*p6<9:7*U* F 

[0110] «^^<Dfcab<Dy>-^Jl/KK«-«. £ 

[0111] ^-y^«*«»S5SK©»JStt, I SO 1 
8 o/A^t*^^i£^^^>^;UiSiimcoi^rtfi\ 

F I : 6 .3kJ/m 2 
FlI : 4 . 2kJ/m 2 
20 [Hffl©lB#ttttW3 

[0 1] ^^otl/^ ^ ? *:a#y 7-©lta 

[0 2] Stt^fefl=0»fcfftO-«*^r«H. 

[0 3] *'Uv-yn ^^<D^S^M./M n <DJSJ£ 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



tJ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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